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Introduction
Lentil (Lens culinaris Medik.) is an impor-

tant legume crop grown for food and fodder 
and is one of the oldest crops cultivated by 
humans [1, 2], which is currently not wide-
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Purpose. To evaluate the introduced lentil varieties (Lens culinaris Medik.) originating from Canada and Spain in the con-
ditions of the Southern part of the Forest-Steppe of Ukraine according to a complex of indicators of productivity and adap-
tability. Methods. During 2019–2021, in the conditions of the plant research station Ustymivka Experimental Station of 
Plant Production of the Plant Production Institute of the NAAS of Ukraine (Poltava Region, 49o18’21”N, 33o13’56”E), 26 new 
samples of lentils from Canada and Spain were studied. In the pod and seed ripening stage (BBCH 86–90), under field and 
laboratory conditions, indicators of yield, productivity, 1000 seed weight, early-ripening, plant height and height from the 
soil of the first pod, number of pods and seeds per plant, number of seeds in a pod, pod parameters. Results. In the process 
of studying the new lentil samples, it was found that their productivity varied from 127 to 258 g/m2, with the most produc-
tive varieties being ‘CDC Creenstar’, ‘CDC Cherie’ (Canada), ‘Angela’, ‘Amaya’ (Spain). Throughout the study period, the highest 
productivity, according to the indicator “seed weight per plant”, was shown by the plants of the following lentil varieties: 
‘CDC Cherie’ (4.4 g), ‘CDC Creenstar’ (4.2 g), ‘CDC Greenland’ (4.5 g), ‘CDC Imigreen’ (4.4 g), ‘CDC QG-2’ (4.1 g), ‘CDC Impulse’ 
(4.0 g) (Canada), ‘Angela’ (4.6 g) (Spain). Plant productivity was high, both in terms of increased number of seeds and 1000 
seed weight. The highest level of the indicator of the number of pods per plant was recorded in the lentil varieties ‘CDC Imax’ 
(64.4 pcs), ‘CDC Impala’ (65.5 pcs), ‘CDC QG-2’ (67.4 pcs), ‘CDC Creenstar’ (67.8 pcs), ‘CDC Cherie’ (75.2 pcs) (Canada), ‘Amaya’ 
(64.8 pcs), ‘Angela’ (75.1 pcs) (Spain). Almost all the examined samples were of medium ripeness (81–85 days) and optimal 
for the Southern Forest Steppe Zone of Ukraine. The Canadian varieties ‘CDC QG-2’, ‘CDC SB-2’, ‘CDC Impulse’, ‘CDC Imvincible’, 
‘CDC Impact’ were the earliest (76 days). Varieties combining several valuable characteristics deserve special attention: ‘CDC 
Creenstar’, ‘CDC Greenland’, ‘CDC Impulse’, ‘CDC Impact’ (Canada), ‘Angela’ (Spain). Conclusions. The above mentioned varie-
ties can be recommended as sources of valuable traits for practical use in breeding, and they are also suitable for cultivation 
in the Southern Forest Steppe Zone of Ukraine.
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spread in Ukraine [3]. Lentils are grown in over 
52 countries. The main lentil producing count-
ries are Canada, India, USA, Turkey, Austra-
lia, Kazakhstan, Nepal, Russian Federation, 
Bangladesh, China and Ethiopia, which account 
for more than 93% of world production. Today, 
lentils are grown on an area of 6.1 million hec-
tares worldwide, with an annual production of 
6.3 million tonnes and a yield of 1,038 kg/ha
[4, 5]. In Ukraine, the average yield of lentils 
is between 10–12 t/ha and is grown in forest-
steppe and steppe zones [6].

According to the literature, lentil seeds con-
tain between 20 and 36% protein, depending 
on the variety [5, 7]. It is a source of B vita-
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mins (thiamin, riboflavin, niacin), β-carotene, 
essential minerals (such as sodium, potassi-
um, calcium, magnesium, phosphorus, iron), 
has a high content of essential amino acids [8, 
9], is rich in complex carbohydrates, is an im-
portant source of energy [10, 11], and has 
therapeutic value [12, 13]. Among the legumi-
nous crops, lentils is an important food crop 
in terms of global production, trade and popu-
larity among final consumers [14], so it is 
widely used in diets and daily nutrition [15, 
16]. Like all other leguminous crops, it cont-
ributes to the accumulation of nitrogen in the 
soil, improving its fertility and structural 
properties. In addition, lentils clear land early 
and use moisture sparingly, making it a good 
precursor for winter crops [17, 18].

However, the issue of lentil genetics and 
breeding is still not given enough attention in 
our country, which undoubtedly hinders the 
development of effective breeding methods 
for this valuable food crop and its diffusion in 
production. In order to increase the produc-
tive potential of lentils, it is important to 
study its gene pool, taking into account the 
main elements of productivity (biological and 
morphological). At the same time, the most 
important work is the search for new sources, 
the creation and selection of breeding mate-
rial adapted to the conditions of a specific re-
gion, taking into account the variability of the 
environment and its limiting factors.

The aim of the research is to evaluate the 
newly introduced lentil varieties of Canadian 
and Spanish breeding in the conditions of the 
southern part of the Ukrainian Forest-Steppe 
according to a set of indicators of producti vity 
and adaptability.

Materials and methods
The field and laboratory research was con-

ducted in the introductory quarantine nursery 
of the Ustymivka Experimental Station of Plant 
Production of the Plant Production Institute 
named after V. Ya. Yuriev of the National 
Academy of Agrarian Sciences of Ukraine (here-
inafter – UESPP) during 2019–2021 (Ustymiv-
ka village, Kremenchuk district, Poltava re-
gion. Location 49o18’21”N, 33o13’56”E, 94 m 
above sea level). In the area where the UESPP 
is located, the climate is moderately continental 
with unstable humidity, cold winters, hot and 
often dry summers. The average annual tem-
perature is +8.2 °C, with a maximum of +38 °C 
(July) and a minimum of –26 °C (January). It 
should be noted that the average annual tem-
perature in the region has increased by more 
than 1 °C in the last 10 years. Annual rainfall 

ranges from 430 to 480 mm. The soils are me-
dium-loamy heavy chernozems with a humus 
content of up to 3.84%.

The following lentil varieties from Canada 
were tested ‘CDC KR-1’, ‘CDC Marble’, ‘CDC 
Asterix’, ‘CDC KR-2’, ‘CDC Peridot’, ‘CDC 
Cherie’, ‘CDC Dazil’, ‘CDC Creenstar’, ‘CDC 
QG-2’, ‘CDC SB-2’, ‘CDC Impulse’, ‘CDC Im-
vincible’, ‘CDC Maxim’, ‘CDC Proclaim’, ‘CDC 
Greenland’, ‘CDC Impact’, ‘CDC Impala’, 
‘CDC Imax’, ‘CDC Imigreen’, ‘CDC Impower’; 
from Spain ‘Alcor’, ‘Angela’, ‘Amaya’, ‘Par-
dina’, ‘Lenteja Lura’, ‘Lenteja Aplo’. The exa-
mined material is a part of the samples re-
ceived by the National Centre for Plant Ge-
netic Resources of Ukraine within the frame-
work of the ecological study of foreign mate-
rial based on a complex of economically valu-
able characteristics in different zones.

Field trials were carried out on a bare fallow 
with generally accepted agricultural machi-
nery. The design of the trials, the evaluation 
and analysis of the data obtained in terms of 
yield and quality indicators were carried out 
in accordance with the methodological recom-
mendations for the study of genetic resources 
of leguminous crops [19]. The sowing was car-
ried out manually in two repetitions during 
the optimum period for lentils (I–II decade of 
April). The three-row plots are 4 m long with 
0.20 m between rows, with an area of 2.4 m2. 
The sowing rate is 100 seeds per 1 m2. The 
standard variety used is ‘Linza’, a lentil of 
Ukrainian origin, sown in 20 numbers. Manu-
al weeding was ñrop care.

Observations and descriptions of the variety 
samples were made during the growing sea-
son. During the growing season, the following 
phenological stages of lentil development were 
recorded: seedling (BBCH 09), beginning of flo-
wering (BBCH 60), full flowering (BBCH 65), 
development of fruit (BBCH 71), full matu-
rity (BBCH 89). At mass flowering, the colour 
of the flowers was recorded and disease dam-
age to the plant was scored on a 9-point scale. 
At full maturity stage (BBCH 97) in the field, 
plant height and the height of the lowest bean 
pod above the ground were measured. Har-
vesting was done by hand. After structural 
analysis, the sheaves were threshed. Under 
laboratory conditions, a structural analysis 
was carried out according to the following 
quantitative characteristics: number of pods 
per plant, number of seeds per plant and seeds 
per pod, taking into account the Methodology 
for the Examination of Plant Varieties of the 
Leguminous and Cereal Groups for Distinct-
ness, Uniformity and Stability [20] and the 
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Manual on Identification Signs of Leguminous 
Crops (Beans, Chickpeas, Lentils) [21]. The 
statistical analysis of the obtained results was 
carried out using descriptive statistics. A 
standard software package (Microsoft Excel) 
was used to statistically process the research 
results and to determine the reliability of the 
obtained experimental data.

The meteorological conditions of the gro-
wing season during the period of material re-
search made it possible to analyse the intro-
duced variety samples for their adaptability to 
the conditions of the Southern Forest Steppe 
and to evaluate them according to economi-
cally valuable characteristics.

The spring-summer (April-July) lentil gro-
wing season in 2019–2021 was characterised 
by contrasting hydrothermal indicators, par-
ticularly the amount and distribution of pre-
cipitation during the lentil growing season 
(Table 1). The average daily temperature du-
ring the lentil vegetation period was 19.2 °Ñ 
(2019), 18.4 °Ñ (2020), 18.3 °Ñ (2021), the 
long-term indicator was 16.3 °Ñ, the amount 
of precipitation was 278.3 mm; 152.2 and 

Results and discussion
As a result of the study, the approbation 

and morphological characteristics of each len-
til variety were established (Table 2). The 
evaluation was carried out under field and 
laboratory conditions for 25 plants.

Lentil is a cold-resistant crop, so it is sown 
in early spring when the soil has warmed up to 
5 °C. In 2019, sowing took place on April, 8, 
in 2020 on April, 2, in 2021 on April, 14. 
In all years, all the lentil varieties had good 
seedlings. In 2019 the seedlings appeared on 
April, 18, in 2020 on April, 14, in 2021 – 

231.1 mm, respectively. The weather condi-
tions in 2019 during the growing season were 
the most favourable for the growth and deve-
lopment of lentil plants. In all three years of 
the study, there was sufficient moisture in the 
soil during the seedling-flowering period to 
obtain full-grown seedlings and plant develop-
ment. During the sowing-germination period of 
2019–2021, the average daily temperature was 
at the level of 9.9 °Ñ. The amount of precipita-
tion in 2019 was 28.6 mm, in 2020 – 3.3 mm,
in 2021 – 17.4 mm. In the seedling-flowering 
phase, the average daily temperature in 2019 
was 17.5 °C, in 2020 – 14.3, in 2021 – 19.9 °Ñ 
for the norm of 15.9 °Ñ, the amount of pre-
cipitation – 133.3 mm; 107.2 and 113.4 mm, 
respectively. This allowed the lentil plants to 
produce a good vegetative mass and a fully de-
veloped ovary. During the period of seeds ripe-
ning the average temperature in 2019 was – 
23,5 °Ñ, in 2020 – 24,8 °Ñ, in 2021 – 
22,6 °Ñ. The amount of precipitation in 2019 
was 68.3 mm, in 2020 – 43.1 mm, in 2021 –
105.8 mm (according to the UESPP weather 
station). 

Table 1
Hydrothermal regime during the years of lentil research (2019–2021)

Month Decade
Average daily air temperature, °Ñ Amount of precipitation, mm

Õ 2019 2020 2021 Õ 2019 2020 2021

April
²

8.9
11.2 9.4 7.7

44
0.0 0.0 9.6

²² 8.9 10.1 10.0 26.0 3.3 5.0
²²² 14.7 12.8 9.7 2.6 8.6 12.4

May
²

15.9
14.1 15.8 14.3

50
49.6 15.3 15.4

²² 20.2 14.8 17.3 7.6 13.1 14.6
²²² 21.1 13.7 18.6 73.5 52.8 34.3

June
²

19.5
23.8 19.5 16.5

57
61.6 17.4 36.7

²² 25.9 26.6 22.1 0.0 4.2 64.3
²²² 24.0 25.5 25.8 1.1 6.1 0.0

July
²

21.0
22.5 25.9 25.9

72
5.6 15.4 4.8

²² 20.9 21.6 26.5 4.3 16.0 16.8
²²² 23.5 24.5 25.3 46.4 0.0 17.2

During the period – 19.2 18.4 18.3 – 278.3 152.2 231.1

Note: X – a multi-year average.

April, 24. The time of flowering was deter-
mined when 25% of the lentil plants had at 
least one flower. Flowering started in the first 
ten days of June, almost simultaneously in all 
varieties, except Spanish, which started 3–4 
days later. In 2020, due to the dry and warm 
weather, ripening was earlier – in the first ten 
days of July. In 2019 and 2021 it was in the 
second half of July. The length of the growing 
season is an important biological characteris-
tic of plants and depends on temperature con-
ditions – the higher the average daily air tem-
perature, the shorter the growing season and, 
conversely, the lower the temperature, the 
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Table 2
Evaluation of introduced lentil varieties by morphological and economic characteristics

(average for 2019–2021)

Variety sample Country 
of origin

Length of vegetation 
period, days

 Height, cm Seed

plants attachment 
of the lowest bean pod coloring  form

‘Linza’, standard Ukraine 90 42.8 24.4 light green convex
‘CDC KR-1’ Canada 89 32.8 19.6 gray convex
‘CDC Marble’ Canada 89 35.5 13.8 green convex
‘CDC Asterix’ Canada 78 30.0 13.5 green flattened
‘CDC KR-2’ Canada 89 36.5 15.2 gray convex
‘CDC Peridot’ Canada 78 36.5 11.5 green flattened
‘CDC Cherie’ Canada 78 39.9 20.8 gray convex
‘CDC Dazil’ Canada 79 37.5 18.5 gray convex
‘CDC Creenstar’ Canada 79 40.7 24.5 green convex
‘CDC QG-2’ Canada 76 40.4 16.0 green convex
‘CDC SB-2’ Canada 76 36.5 18.4 green convex
‘CDC Impulse’ Canada 76 42.5 23.4 gray convex
‘CDC Imvincible’ Canada 76 36.2 20.5 yellow convex
‘CDC Maxim’ Canada 80 34.5 22.2 gray convex
‘CDC Proclaim’ Canada 78 38.3 21.1 gray convex
‘CDC Greenland’ Canada 81 41.2 15.2 green convex
‘CDC Impact’ Canada 76 41.2 16.4 gray convex
‘CDC Impala’ Canada 82 33.8 19.4 gray convex
‘CDC Imax’ Canada 83 31.6 16.8 red flattened
‘CDC Imigreen’ Canada 83 39.2 16.4 green flattened
‘CDC Impower’ Canada 85 43.4 20.4 green convex
‘Alcor’ Spain 81 34.0 19.8 green convex
‘Angela’ Spain 84 44.8 23.8 gray-red convex
‘Amaya’ Spain 81 42.2 20.8 gray-red convex
‘Pardina’ Spain 81 35.0 10.7 brown convex
‘Lenteja Lura’ Spain 85 34.4 16.6 green convex
‘Lenteja Aplo’ Spain 85 32.0 20.8 pink convex

Õ
min
max

R (max–min)
V, %

81.1 37.3 18.3
76 30.0 10.7
89 44.8 24.5
13 14.8 13.8
5.1 10.6 20.0

Note: Õ, min, max, x – the average, minimum and maximum value, respectively; R (max–min) – range of 
variation; V – the coefficient of variation.

longer the growing season [22]. The length of 
the growing season and the duration of each 
phenological phase are very important in the 
selection of pairs for crossing and in the pro-
cess of working with hybrid and breeding ma-
terial, because early ripening varieties ensure 
timely harvesting, obtaining fully developed 
high-quality seed material [23]. The duration 
of the growing season for the studied lentil 
varieties ranged from 76 to 89 days (Table 2). 
Almost all the studied samples were of medi-
um maturity (81–85 days), which is optimal 
for the Southern Forest Steppe zone of 
Ukraine. The earliest maturing varieties (76 
days) were the Canadian varieties ‘CDC QG-2’, 
‘CDCSB-2’, ‘CDC Impulse’, ‘CDC Imvincible’, 
‘CDC Impact’. Flowering of the lentils started 
on average 37–42 days after the emergence of 
the culture over the years of research. The 
most important period, responsible for the 

number of flowers on a plant, the duration of 
their formation, the conditions for filling and 
formation of the lentil crop is the “flowering-
full ripening”. Hydrothermal conditions have 
a significant effect on the duration of this 
period. Thus, low temperatures or high rain-
fall can delay ripening and extend the vegeta-
tion period by 2–3 weeks. In the structure of 
the vegetation period, lentil varieties have an 
average of 12 days for the sowing-germination 
period, 42 days for the seeding-flowering pe-
riod and 31 days for the flowering-ripening 
period. The lentil varieties were studied ac-
cording to the height of the main stem and the 
height of the attachment of the lowest bean 
pods above the soil level. It was found that the 
productivity of lentil plants depends largely 
on their height. This is explained by the fact 
that the longer the plant (shoot), the more 
fertile nodes, pods and seeds are produced. A 
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lentil variety is considered to be highly tech-
nological if the plant height is at least 40 cm 
[24]. Table 2 shows that lentil varieties differ 
in plant height, which on average ranged from 
30.0 cm (‘CDC Asterix’, Canada) to 44.8 cm 
(‘Angela’, Spain). At the physiological matu-
rity stage of lentils, the tallest plants were 
found to be 40.0 cm in the varieties ‘CDC 
Creenstar’, ‘CDC QG-2’, ‘CDC QG-2’, ‘CDC Im-
pulse’, ‘CDC Greenland’, ‘CDC Impact’, ‘CDC 
Impower’ (Canada), ‘Angela’, ‘Amaya’ (Spain). 
The coefficient of variation for plant height 
was 10.6%, range of variation – 14.8 cm.

The height of the attachment of the lowest 
bean pods and the length of the stem are among 
the characteristics that characterise the pro-
ducibility of the variety. A high attachment of 
the lower pods makes it possible to reduce the 
loss of the lower tier seeds du ring mechanised 
harvesting. Especially valuab le in this regard 
are varieties that have a high attachment of 
the lower pods (more than 15 cm) [24]. The 
average height of the lower bean pods in the 

years studied ranged from 10.7 cm (‘Pardina’, 
Spain) to 24.5 cm (‘CDC Creenstar’, Canada), 
average variability of the sign was observed 
(coefficient of variation – 20.0%). Among the 
introduced studied samples, 50% had a high 
attachment of the lower pod above the soil 
level (15–20 cm); the average is 11.0–                        
14.0 cm in the ‘CDC Marble’ varieties, 
‘CDC Asterix’, ‘CDC Peridot’ (Canada), ‘Par-
dina’ (Spain). In 9 samples (34.6%) very high 
pod attachment (more than 20.0 cm) were 
found: ‘CDC Cherie’, ‘CDC Creenstar’, ‘CDC 
Impulse’, ‘CDC Invincible’, ‘CDC Maxim’, 
‘CDC Proclaim’ (Canada), ‘Angela’, ‘Amaya’, 
‘Lenteja Aplo’ (Spain).

The main components of seed productivity 
include the following characteristics: the 
number of pods per plant and seeds per plant, 
the number of seeds in a pod, indicators of 
bean parameters, the weight of seeds from a 
plant and 1000 seed weight (Table 3).

The number of pods per plant is a charac-
teristic largely influenced by environmental 

Table 3
Evaluation of lentil samples by elements of the productivity structure (average for 2019–2021)

Variety sample Yield, 
g/m2

Number 
of beans per 

plant, pcs

Number of seeds, pcs Pod dimensions, mm Weight of seeds 
per plant, g

Weight
of 1000 seeds, gfrom a plant in a pod length width

‘Linza’, standard 222 38.8 52.5 2.0 17 10 3.45 70.1
‘CDC KR-1’ 210 60.2 92.2 2.0 15 8 3.29 39.3
‘CDC Marble’ 201 55.8 78.3 2.0 13 9 2.52 32.2
‘CDC Asterix’ 210 45.9 59.1 2.0 12 5 3.87 25.5
‘CDC KR-2’ 160 36.0 44.2 2.0 12 5 2.04 32.1
‘CDC Peridot’ 174 41.0 58.2 1.5 15 6 2.21 41.0
‘CDC Cherie’ 248 75.2 123.1 2.0 14 7 4.40 38.1
‘CDC Dazil’ 181 42.2 62.2 1.9 11 7 2.93 40.5
‘CDC Creenstar’ 250 67.8 95.1 1.6 20 11 4.65 64.1
‘CDC QG-2’ 202 67.4 94.2 2.0 13 8 4.08 32.9
‘CDC SB-2’ 206 49.6 65.3 2.0 13 7 3.38 35.2
‘CDC Impulse’ 194 51.6 72.6 1.6 15 9 4.50 45.2
‘CDC Imvincible’ 163 52.4 84.3 1.8 14 7 2.41 31.1
‘CDC Maxim’ 195 48.5 65.5 1.7 13 8 2.98 39.9
‘CDC Proclaim’ 198 47.3 55.3 1.8 15 7 3.74 40.3
‘CDC Greenland’ 228 62.2 91.1 2.0 11 5 4.50 31.7
‘CDC Impact’ 216 63.0 92.0 2.0 14 6 3.31 55.0
‘CDC Impala’ 208 65.5 93.1 2.0 15 6 3.75 40.0
‘CDC Imax’ 166 64.4 92.2 2.0 14 6 3.41 37.6
‘CDC Imigreen’ 187 63.0 91.5 1.6 15 9 4.37 50.5
‘CDC Impower’ 194 48.8 63.2 1.8 14 6 2.24 55.0
‘Alcor’ 148 44.6 55.2 2.0 11 7 1.61 27.5
‘Angela’ 258 75.1 123.0 2.0 13 8 4.58 30.7
‘Amaya’ 250 64.8 96.2 2.0 15 9 3.48 30.4
‘Pardina’ 146 44.5 72.1 2.0 12 6 2.77 28.0
‘Lenteja Lura’ 170 48.0 70.0 2.0 13 8 2.38 33.1
‘Lenteja Aplo’ 127 33.2 36.4 2.0 11 7 1.20 27.0

Õ 195.8 54.5 77.9 1.9 14 7 3.25 37.8
min 127.2 33.2 36.4 1.5 11 5 4.65 25.5
max 257.7 75.2 123.1 2.0 20 11 1.20 64.1

R (max–min) 130.5 42.0 86.7 0.5 9 6 3.45 38.6
V, % 17.3 21.3 27.8 8.8 14.5 20.2 30.1 25.4
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factors and only 45% is determined by varie-
tal characteristics [25]. During the years of 
study, under the influence of different condi-
tions, the number of pods per plant in the 
samples of introduced lentil varieties ranged 
from 33.2 (‘Aplo’, Spain) to 75.2 pieces (‘CDC 
Cherie’, Canada), the range of variation was 
42 pieces, the variability of the indicator is 
average (coefficient of variation – 21.3%). 
According to this indicator, 10 samples 
(38.5%) had an average number of pods per 
plant – 41.0–50.0 pcs. Seven lentil varieties 
had a significant number of pods per plant 
(51.0–64.0), or 27% of their total number. 
Some samples were characterised by a rather 
high number of pods per plant – more than 
64.0 pieces. Among them are the varieties 
‘CDC Imax’ (64.4 pods), ‘CDC Impala’ (65.5 
pods per plant), ‘CDC QG-2’ (67.4 pieces), 
‘CDC Creenstar’ (67.8 pieces), ‘CDC Cherie’ 
(75.2 pieces) (Canada), ‘Amaya’ (64.8 pieces), 
‘Angela’ (75.1 pieces) (Spain).

Reproductive capacity of the plant, which is 
determined by the number of seeds on the 
plant – the main trait that confers a selective 
advantage to the genotype. The number of 
seeds per plant is the derivative of the number 
of pods per plant and the number of seeds in 
a pod [26]. The average number of seeds per 
plant over the years of study ranged from 
34.6 (‘Aplo’, Spain) to 123.1 (‘CDC Cherie’, 
Canada), the range of variation was 87.6 pie-
ces, high variability of the indicator was ob-
served (coefficient of variation – 27.8%). The 
highest number of seeds per plant was produced 
by the varieties ‘CDC Cherie’ – 123.1 pieces, 
‘CDC Impala’ – 93.1, ‘CDC Creenstar’ –
95.1, ‘CDC Imax’ – 92.2, ‘CDC KR-1’ – 92.2, 
‘CDC QG-2’ – 94.2, ‘CDC Greenland’ – 91.1, 
‘CDC Imigreen’ – 91.5, ‘CDC Impact’ – 92.0 
(Canada), ‘Angela’ – 123.0, ‘Amaya’ – 96.2 
(Spain). The number of seeds in a pod in the 
introduced lentil varieties was on average 2 
seeds. The range of variation was 0.5 pieces 
weak coefficient of variation – 8.8%.

The average length of the pod over the years 
of study was between 11 and 20 mm, with a 
range of variation of 9 mm, and little variabili-
ty (coefficient of variation – 14.5%). The 
longest pod was found in the Canadian variety 
‘CDC Creenstar’ (20 mm). The average pod 
width of the new lentil varieties was 7 mm. 
Sixteen varieties (61.5%) with a pod width of 
4–7 mm were identified. Nine varieties 
(34.6%) – at the level of 8–10 mm. The widest 
pod was found in the variety ‘CDC Creenstar’ 
(Canada) – 11 mm. It should be noted that the 
colour of the lentil grain is an important qua-

lity parameter, as it affects the consumer’s 
perception and thus the cost of a lentil pro-
duct [27]. In introduced lentil varieties, the 
colour of the seed coat was observed: pink, 
green, yellow-green, grey, brown, grey-red.

The yield of lentils depends on the producti-
vity of the plants, which in turn depends on the 
interaction of a number of crop structure indi-
cators. One such element is the weight of 1000 
seeds, which largely recognises the perfor-
mance of the variety and is also an important 
component characterising the food benefits of 
the variety. The average value of the weight of 
1000 seeds in the studied varieties was 37.8 g. 
The range of variation was 38.6 g. Among the 
newly introduced lentil studied varieties with 
a big weight of 1000 seeds – 64.1 g – the varie-
ty ‘CDC Creenstar’ (Spain) stood out, according 
to the average – the Canadian varieties ‘CDC 
Peridot’ (41.0 g), ‘CDC Impulse’ (45.2 g), ‘CDC 
Impact’ (55.0 g), ‘CDC Imigreen’ (50.5 g), ‘CDC 
Impower’ (55.0 g), ‘CDC Dazil’ (40.6 g). The 
Spanish varieties had a small seed weight ran-
ging from 27.0 to 33.3 g.

The seed weight per plant of the lentil varie-
ties ranged from 4.6 g (‘Angela’) to 1.2 g (‘Len-
teja Aplo’, Spain), with an average of 3.2 g.
The productivity of the varieties from Canada 
ranged from 2.0 to 4.5 g. Six varieties were 
recorded with a seed weight per plant of more 
than 4.0 g: ‘CDC Cherie’ – 4.4 g, ‘CDC Creen-
star’ – 4.2 g, ‘CDC Greenland’ – 4.5 g, ‘CDC 
Imigreen’ – 4.4 g, ‘CDC QG-2’ – 4.1 g, ‘CDC 
Impulse’ – 4.0 g (Canada), ‘CDC Imigreen’ – 
4.4 g, ‘CDC QG-2’ – 4.1 g, ‘CDC Impulse’ –         
4.0 g (Canada), ‘Angela’ – 4.6 g (Spain), which 
have relatively high plant productivity rates 
due to the larger number of pods per plant.

Yield depends on many factors, determined 
both by the genetic characteristics of the 
plants – resistance to diseases, pests and stres-
ses, root absorption capacity, ratio of grain to 
by-products, etc. – and by the environmental 
conditions – sufficient light, moisture and nut-
rients in the soil. Seed yield per unit area con-
sists of the productivity of a plant and its total 
number. Genotype and environmental condi-
tions are the dominant factors influencing the 
amount of crop harvested [28]. On average 
over three years of research, the most produc-
tive varieties were ‘CDC Creenstar’ 
250 g/m2, CDC ‘Cherie’ 248 g/m2 (Canada), 
‘Angela’ 258 g/m2 and ‘Amaya’ 250 g/m2 
(Spain), i.e. 28.0, 26.0, 35.0, 28.0 g/m2 more 
than the standard. The ‘CDC Greenland’ varie-
ties were characterised by a relatively high ave-
rage yield at the standard level, ‘CDC KR-1’, 
‘CDC Asterix’ – 210–228 g/m2 (Table 3).
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Varieties combining several valuable traits 
deserve special attention. In particular, as a 
result of the study of the newly introduced 
lentil material, promising samples have been 
selected which can be used as source material 
for breeding according to the following eco-
nomic and valuable characteristics:

– productivity (> 230 g/m2) (in the standard 
variety ‘Linza’ – 222 g/m2), the number of 
pods per plant (> 60.0 pcs.), the number of 
seeds per plant (> 90.0 pcs) and the productivi-
ty of the plant (> 4.0 g) – ‘CDC Cherie’, ‘CDC 
QG-2’, ‘CDC Imigreen’, ‘CDC Greenland’ 
(Canada), ‘Angela’ (Spain);

– productivity (> 230 g/m2) (in the standard 
variety ‘Linza’ – 222 g/m2), number of pods 
per plant (> 60.0 pcs), number of seeds per 
plant (> 90.0 pcs) – ‘CDC KR-1’ (Canada), 
‘Amaya’ (Spain);

– productivity (> 230 g/m2) (in the standard 
variety ‘Linza’ – 222 g/m2), number of pods 
per plant (> 60.0 pcs.), number of seeds per 
plant (> 90.0 pcs), plant productivity (> 4.0 g) 
and weight of 1000 seeds (> 50.0 g) – ‘CDC 
Creenstar’, ‘CDC Impact’ (Canada);

– number of pods per plant (> 60.0) and 
number of seeds per plant (> 90.0) – ‘CDC 
Imax’, ‘CDC Impala’ (Canada).

Conclusions
In order to determine the possibility of re-

alising the genetic potential of introduced 
samples, it is important to carry out research 
over a number of years to record the behavior 
of the samples under different agronomic con-
ditions. Under the conditions of the southern 
part of the Ukrainian Forest Steppe, the in-
vestigated lentil samples produced grain yields 
ranging from 127 to 258 g/m2. Analysis of the 
average yield over the years of research shows 
that the most productive varieties include 
‘CDC Creenstar’, ‘CDC Cherie’ (Canada), ‘An-
gela’, ‘Amaya’ (Spain). On average during the 
years of research, the following lentil varie-
ties showed the highest productivity – ‘CDC 
Cherie’ (4.4 g), CDC Creenstar’ (4.2 g), ‘CDC 
Greenland’ (4.5 g), ‘CDC Imigreen’ (4.4 g), 
‘CDC QG-2’ (4.1 g), ‘CDC Impulse’ (4.0 g) 
(Canada), ‘Angela’ (4.6 g) (Spain). Plant pro-
ductivity was high, both in terms of increased 
seed number and 1000 seed weight. The varie-
ties ‘CDC Creenstar’, ‘CDC Greenland ’, ‘CDC 
Impulse’, ‘CDC Impact’ (Canada), ‘Angela’ 
(Spain) were selected on the basis of the set of 
characteristics. The above varieties can be recom-
mended as sources of valuable characteristics 
for practical use in breeding, and they are also 
suitable for cultivation in the Southern Forest 

Steppe zone, provided that they are included 
in the State Register of Plant Varieties Sui-
table for Distribution in Ukraine. 
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Ìåòà. ²íòðîäóêîâà í³ ñîðòè ñî÷åâèö³ (Lens culinaris 
Medik.), êðà¿íàìè ïîõîäæåííÿ ÿêèõ º Êàíàäà òà ²ñïàí³ÿ, 
îö³íèòè çà êîìïëåêñîì ïîêàçíèê³â ïðîäóêòèâíîñò³ é 
àäàïòèâíîñò³, ïðîäåìîíñòðîâàíèõ íè ìè â óìîâàõ ï³âäåí-
íî¿ ÷àñòèíè Ë³ñîñòåïó Óêðà¿íè. Ìåòîäè. Âïðîäîâæ 2019–
2021 ðð. íà Óñòèì³âñüê³é äîñë³äí³é ñòàíö³¿ ðîñëèííèöòâà 
²íñòèòóòó ðîñëèííèöòâà ³ì. Â. ß. Þð’ºâà ÍÀÀÍ (Ïîëòàâ-
ñüêà îáë., 49o18’21” N, 33o13’56” E) äîñë³äæóâàëè 26 íî-
âèõ çðàçê³â ñî÷åâèö³, ùî ïîõîäÿòü ç ²ñïàí³¿ òà Êàíàäè. Ó 
ôàç³ äîñòèãàííÿ áîá³â ³ íàñ³ííÿ (BBCH 86–90) â ïîëüîâèõ 
òà ëàáîðàòîðíèõ óìîâàõ âèçíà÷àëè ïîêàçíèêè âðîæàé-
íîñò³ , ïðîäóêòèâíîñò³, ìàñè 1000 íàñ³íèí, ñêîðîñòèãëîñò³, 
âèñîòè ðîñëèí òà ïðèêð³ïëåííÿ íèæí³õ áîá³â íàä ð³âíåì 
´ðóíòó, ê³ëüêîñò³ áîá³â ³ íàñ³ííÿ íà ðîñëèí³, ê³ëüêîñò³ íà-
ñ³ííÿ â áîá³, ïàðàìåòðè áîáó. Ðåçóëüòàòè. Âèÿâëåíî çíà-
÷íå âàð³þâàííÿ âðîæàéíîñò³ íîâèõ çðàçê³â ñî÷åâèö³ – â³ä 
127 äî 258 ã/ì2. Íàéá³ëüøèìè ¿¿ ïîêàçíèêàìè â³äçíà÷èëè-
ñÿ ñîðòè ‘CDC Creenstar’ ³ ‘CDC Cherie’ ç Êàíàäè òà ‘Angela’ é 
‘Amaya’ ç ²ñïàí³¿. Íàéïðîäóêòèâí³øèìè ï³ä ÷àñ äîñë³äæåíü 
âèÿâèëèñÿ ‘CDC Cherie’ (4,4 ã), ‘CDC Creenstar’ (4,2 ã), ‘CDC 
Greenland’ (4,5 ã), ‘CDC Imigreen’ (4,4 ã), ‘CDC QG-2’ (4,1 ã), 
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‘CDC Impulse’ (4,0 ã) – Êàíàäà; ‘Angela’ (4,6 ã) – ²ñïàí³ÿ, ùî 
çóìîâëåíî ï³äâèùåíèìè ê³ëüê³ñòþ íàñ³íèí ³ ìàñîþ 1000 
çåðåí. Íàéá³ëüøó ê³ëüê³ñòü áîá³â íà ðîñëèí³ çàô³êñîâà-
íî â ñîðò³â ‘CDC Imax’ (64,4 øò.), ‘CDC Impala’ (65,5 øò.), 
‘CDC QG-2’ (67,4 øò.), ‘CDC Creenstar’ (67,8 øò.) ³ ‘CDC Cherie’ 
(75,2 øò.) – Êàíàäà; ‘Amaya’ (64,8 øò.) òà ‘Angela’ (75,1 øò.) –
²ñïàí³ÿ. Ìàéæå âñ³ äîñë³äæåí³ çðàçêè âèÿâèëèñÿ ñåðåä-
íüîñòèãëèìè (81–85 ä³á) òà îïòèìàëüíèìè äëÿ çîíè Ï³â-
äåííîãî Ë³ñîñòåïó Óêðà¿íè. Íàéñêîðîñòèãë³øèìè (76 ä³á) 
áóëè êàíàäñüê³ ñîðòè ‘CDC QG-2’, ‘CDC SB-2’, ‘CDC Impulse’, 
‘CDC Imvincible’ òà ‘CDC Impact’. Íà îñîáëèâó óâàãó çàñëó-
ãîâóþòü ‘CDC Creenstar’, ‘CDC Greenland’, ‘CDC Impulse’ òà 
‘CDC Impact’ ç Êàíàäè, à òàêîæ ‘Angela’ ç ²ñïàí³¿, ÿê³ ïî-
ºäíàëè â ñîá³ ê³ëüêà ö³ííèõ îçíàê. Âèñíîâêè. Âèùåçàç-
íà÷åí³ ñîðòè º ïðèäàòíèìè äëÿ âèðîùóâàííÿ â çîí³ Ï³â-
äåííîãî Ë³ñîñòåïó Óêðà¿íè òà ìîæóòü áóòè ðåêîìåíäîâàí³ 
ÿê äæåðåëà ö³ííèõ îçíàê äëÿ ïðàêòè÷íîãî âèêîðèñòàííÿ 
â ñåëåêö³¿.

Êëþ÷îâ³ ñëîâà: ñî÷åâèöÿ; ñîðòîçðàçêè; ö³íí³ ãîñïî-
äàðñüê³ îçíàêè; ïðîäóêòèâí³ñòü; âåãåòàö³éíèé ïåð³îä; 
âèñîòà ðîñëèí; ìàñà 1000 íàñ³íèí.
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